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MOM IWTM WJHW^ainweOWX T^ftil MX IKWa- 

kw 30ABHHOH iqpwCTannc>rpao>«e«* opMmamwyu 
w»P0(Pomnux cnww npeHMymeoBe»#« ot lyron- 
naaea urpaaoK an* noauuieHMfl noona ronxoro no 
opyKType c»o«mkii sMeproaarpoi. iwwuieH« hb- 
aemocTM m apeueHH wmnyaTaM** nme»Koro 060- 
oyBOwm CyiuHOCTb loofipereMH* cnocoO awKHa- 
et narpes <popMbt c aatpaewfi c pa»»eme*teM mx b 



noCTOWHOM no Bwcoie TeMnepatypHOM none b 06- 
naoM teMneparyp %un Teanepartffci inwwyc *a- 
ponpoHHoro crew* ho wwe TeMneparypu nmMAyc 
cmaea MTpaem. janonHawe tpopMbi pacnnaBOM. ne~ 
pettemeHMe <pop*w nepaoHaNanbHO co OMpoctwo 20 
- 1000 mm/mmhb ottnacw nooowtwo w seem ne- 
penewioro Tennosux none* no nonotteww saTpanoi 
He mm ypown wotepiiw nww "xaponponMoro 
treiaaa flanbMeftuiee nepe«*emm4e m ivocjiSApauee 
norpyrcewe a mMAKOMeTannwecKMM oxnawrei* 
ocywcciannot co otopoawo, otacnei*aiou»eM no- 
noweHMe <ppo»ne tcpMcafwoauMM Han ypoBMe* ox- 
napflemi Cnocoft oeecneMMMer bwxoa ronjwro no 
crpyiaype 90%, ww*aer jaCoMwe Tetmeparypu wr- 
pecaieneft h* 100 - 1B0°C. nomujaei a 3 - 5 pu 
cpok arawyaiamat wrpeaaTeneft woe* 
Kwrpo.* Teameparyp m vera**** b ue/wu noipefc- 
mwMan MomHOOb Harpeaafcnei* cmwaetoi Ha 30% 
noafauiaeTCfl nanenwoab paooiw nepaaweawx 
ipnpMM nepDtweA 1 m. 1 ia6n. 
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H3o6peTeHne othocmtca k MeTa/inyprnn m 
MO^eT 6wrb wcnonb30BaHO npn riMTbe momo- 
wpucTannnMecKi^x Typ6wMHb<x nonaTOK 33Aa M ~ 
how KpncTannorpa<J>MMecKoa opueHTauMM wa 
xaponpOMMbix cnnaBOB. 

H3BecTHw cnoco6u no/iyMeMMa mohokpm- 
CTannnsecKnx ot/imbok 3aA3HHO* opueHta- 
ixvsh, BK/iioMaK)iMMe Harpes xepaMMMecKoa 
4>opmw ( aanonHeHne 4>op M « pacnnaBOM m na- 
npaeneMMy»o xpMCTannn3auwK) ot/imbkm ot Me* 
TannnMeCKO^ 3BTpaBK*i nyieM onycxaHMfl 
<t>opMw c pacnnaBOM ms 30hw Harpeaa b 30Hy 
oxnax<AeHMfl, b tom Muc/ie b *nA*OMeTannMMe- 
ckm* oxJiaAWTenb (naieHT CUJA fst 3857436, 
K/i. 164/60, npnopuxex CCCP. 3763926, xn. 
aBT.ca. CCCP Nfc 1330838, 839153, 863171 n 
AP). 

HawBonee 6hm3kmm k aannnoevoMy se/rn- 
eTC» cnoco6 nonyMennw MOHoxpwcTannMMe- 

CKMX OT/1HBOK M3 ttapOnpOMHUX CH/iaBOB, 

nsnoxeHHW^ b naieHTe ClUA N? 3915761, 
ten. 148-32, 1975. 

Cnoco6 Bic^K)MaeT HarpeB <J>opMw. yxpen- 
neHHOfl Ha nnnTe, HaxoA«mevic« na noaepxHO- 
ctm acMAKOMeTan/iunecKoro oxnnAHTena Bbitue 
TeMnepflTypu nuKBMAYC *aponpoMHoro cnna- 
sa 3a wcicnioMeHMeM ee Mac™, HenocpeACTBen- 
ho npHMwuaioiuea k nn*Te m pa3MemeHweM 
3aTpaBKM b yrnyG/iennM nnwTw, 3anonHeHne 
<fropMM pacnnaBOM m norpy^enwe h :«wakomg- 
fa/i/mMecKM* oxnaAMTenb co cxopocTb»o, o6ec- 
neMHBa»ouiea nonoJKeHne $poHTa 
KpncTannvi3auMM hsa ypOBHCM oxnaAMTena, 
TaxvtM o6pa30M, rip* HarpeBe (J>opMa c aatpaB- 
xoa HaxoA«TC» b nepeMeHHOM no sucoTe TeM- 
nepaiypHOM none c o6ecneMeHM6M 
TeMnepaiypw na 3aTpaBxe u HHwe TeMnepaTy- 
pu nwKBWAYC cnnaaa 33Tpauxw k>o W35e*anne 
ee no/iHoro pacnnaBneHua u HeB03Mox<HOCTii 
nepeAOMM MOHOKpwcrannnMecKOvi crpyxTypw. 

HeAOCTdTKOM yx^aHHUx cnocoGoa, b tom 
Hucne m npoTOTuna, ABnaeTca hcbucokm* bw- 
xoa roAworo no MOHOxpwcTanbHOCTn M3-33 He- 
vtaAe)KMOCT^ o6ecneMeHMB Tpe6yeMoa 
TeMnepaTypu aarpaBKw, pacnono*eHHoa b 
oxna)KAaeMOrt nniiTe. npw stom yxaaaHHUfl 
cnoco6 Tpe6yer 6onbuioa ao 260°C pa3Hn;4w 
TeMneparyp 8 pa6oMea Macrw nonocTH 4>opmu 
m TeMnepaTypu 33TpaB0x. mto BU3B3H0 nao6- 

XOAMMOCTbW COXpaH2HMll 33Tp3BKM M nOABB' 

neMwp nocxopOHMux xpwcrannoB na oT/ittBKdx. 
B 3tom cny^ae (cornacno npoxorviny) <J>opM3 
HarpeTa ao 1565°C. a cneAoaaTenbHO. TBMne- 
parypa HarpeeaTenn Aon)KMa 6wTb na 100 C 
Bwiue h cocTaennTb 1665°C. 3to ce»3aHO c 
nopuuienHWM pacxoAOM 3neKTp03MeprHM m 
CHM^eMneM HaAexHOCTM paSoTN xepaMMMe- 
cxmx 4>opM, cTep)KHe^ h nuTeflworo o6opyAO- 
B8HHP 8 uienoM. 



B oTeMcciBeHHoa npaxTMKe nwTb« moho- 
KpwcTannoB 3aAaHH0rt xpMCTannorpa^MMe- 
cxofi opueHTOunn ujupoxo wcnonb3yK)TCff 
r/ronnaexne aaTpaBxn (nanpMMep. M3 cnna- 
5 bob cwcTeMu Ni-W), 

Uenb M3o6peTeMMfl - noBwujeHne buxoab 
roAHOro no CTpyxType, CHMwenwe 3Hepro3aT- 
paT, noBwiueHMe HaAexnocTn m bpcmohm axc- 
nnyaTsuwM nwTertHoro o6opyAOB3HM« 
10 Uenb AOCTuraeTcn TeM, mto b cnocoGe 
nonyneHMfl MOHOxpucTannnMecxnx otiimbok ms 
>»<aponpoMHbix cnnaB08 HanpaBnenHow xpw- 
CTannw3auvie^ pacnnaBa, npeHMyiuecTneHHO c 
Mcnonb30B3HweM Tyronnsaxwfx 3aTpaaoK. 
15 BKnK3Mdtoii|CM pa3MeiueHne 4>opmw c 3aTpaa- 
ko»S b narpeeaTere, MMe»omeM y^acTXH c no- 
ctowhhum, & cpeAHew MaCTM w nepeMeHHWM, v 
TOpUGB, leMnepaTypHbiMM nonaMM. narpeo 
ct>opMW BWtue TeMnepaTypu nwKBMAyc »capon- 
20 poMnoro cnnaoa c pacnonoxeHweM 3aipaBKM 
a o6nacTM TeMnepaTyp Hn>Ke TeMnepaTypu 
nwKBMAyca cnnaBa 3aTpaBxn, sanonHewne 
<t>opMbi pacnnaooM m norpyaceHwe b xcmaxom6- 
TannMHecKHf^ oxnaA^renb co CKopocTbto, o6ec- 
25 neMHBaiou4ek» nono*eHue 4>poht3 
KpMCTannMaanMM hsa ypooneM oxnaAMTenn. 
CornacHO npeAno>«eHHOMy M3o6peTeHino. 
4>opMy c 3aTpaBKO* npn Harpese pacnonaratoT 
n o6nacTM nocTOWHMoro no bwcoto Tennoaoro 
30 non» o yxa3aHHOM MHTftpBaric. a nocne 3anon- 
HGHun iopMbi pacnnaBOM ao norpy>KeHHfl b 
oxnaAWTenb ee nepBOnaManbMo nepeMeiua»OT 
co cxopocTbK) 20-1000 mm/mmh b o6nacTM 
noCTOflHHoro n i iacTw nepeMeHHoro no BwcoTe 
35 Tennoeux nonert ao nono*eHHB 33TpaBKM He 
Huxe ypOBHp cooTBeTCTBywiMero nsorepMe 
nvtxenAyc >«aponpoMHoro cnnsB3. a Aanbnea- 
iuee nepeMemeHne ocyiaecTBnflK>T co cicopo- 
CTbio norpyxceHnfl. 
40 OTnwMMTenbHbie npn3M3KM npeAnO)«eHHO- 
ro cnoco6a cymecTeeHMO OTnusaioT ero ot 
npOTornna vi Apyrwx waaecTMbix TexHunecxnx 
petueHMA. HarpeB <$>opmw c aaTpaBxoft ocyme- 
CTBn«K)T b 30He HarpeB3Tenfl c nocTOAHHWM 
45 no Bucore TeMneparypHWM noneM, t.o. b sone, 
He MyBCTBWTenbHoii k TopueBUM TennonoTe- 
p«M. 3to no3Bon«eT o6ecneMMTb pasHOMep- 
HbiA Harpee aaTpasxvi h paSoswx nonocTe^, 
(J>opm OTnuBOK npn cyuiecraeHHO MeHbiuwx 
50 SHa^eHviflx TeMnepaTypw HarpeBa*en» no 
cpaBHeHMK) c npoTOTunoM TeMnepaTypw na- 
rpeBaTena CHwrnena Ha 100 - 150°C. nepeMe- 
meHwe aanwTOrt pacnnaBOM 4>opMbi M3 30hw 
HarpeBa c nocTO»HHWM no bwcotc TeMnepa- 
55 rypHWM noneM BnnoTb ao nonoxeHMA saTpaa- 
Ma ypOBHe m30tcpmu nn*BMAyc 
Maponpo^Horo cnnaaa co cxopocTbio b yxa- 
33HHWX npeAenax noAroTaoni^BaeT pacnnaa x 
nanpaBneHMOrt xpv<CTannn3amiM c omwianb- 

HWM p33MepOM CTpyXTypHWX C0CT3BnttWmMX 
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cn/iaBa. Hpw 6onee hmkmx- ckopoct«x nepe- 
MemeKvifl Ha6n»OflaeTC» orpyGneHwe CTpyrry- 
pw. BepxHWrt npeflertCKopocTw(1000MM/MMH) 
CB»3aH c 6o/ibwo* wHepuMOMHOCTbio cyiuecT- 
Bywmwx cwcreM nepewemeHMfl. He o6ecneM*- 
sawiuMx Heo6xoAMMy»o TOMHOCTb nonaAanwifl 
a saAaHHyto tohkv Tennoeoro no/i». Aa/u>Hea- 
tuee nepeMemeHwe ot yxasaHHoro ypoeHB co 
CKopocTbio norpy*eHMfl, T.e. co citopocTbK), 
o6ecneMMBaiouie« noM>*eHHe 4>poHTa *pw- 
cra/inM3auMw HaAypoeHeM ox/taA*Tefl», o6ec- 
neMwaacT MS*a/it>Hu« aran KpwcTa/inM3auviM, 
CTa6MAM3wpyifi ycnoawa 3apo*A6Hi« m pocts 
MOHOKpwcrajifla ot aaTpaaxw 6e3 o6pa3oaa- 
hmb napawxHwx 3epeH. 

Taxa* opraHii3auM» npouecca b ucjiom m 
oSecneMMBaer nony^Hwe MOHOxpucrannwHe- 

CKMX OTAMBOK C BUCOKMM BbtXOAOM rOAHOfO, 

CHM*eHwe 3Hepro3aTpaT, noBhiiueHwe naAe*- 
hcctw ripoaecca * upeMCHM aKcn/iyatauMM 
o6opyAoaaH^». 

H p m m e p. npeA^araeMwrt cnocoo ocy- 
mccTBnseTCfl Ha ycraHOBxe YBHK-8n, npMH- 
minwa/ibHa« cxeMa kotopo* npeACTaBneHa Ha 
MepTOKe. 

YCTpO&CTBO C0A6P)K11T BepxHiow 30Hy H3- 

rpeBare/ifl 1, hm*h»ok> aony HarpeBarevifl, 
ttMAKOMeTan/ivwecKM* ox^aAWTenb 3. nwefr 
Hyto 4>opMy 4, 3aTpaBxy 5. 

Ten/ioao* 3a3op (H) Me*Ay ox/iaA"TeneM 
m cpesoM Harpeaare/is cocTao/i*eT 70 ± 5 mm. 
E jraMecTBe ox/iaAMTenn Mcno/ibaonann a/i»o- 
MWHM& Map»cvi A99 c TeMnepaTyport 680- 
780°C. nonyMe/iM MOHOxpucTa/inMsecKne 
ot/ikbkw 113 xaponpoMHoro cn/iaBa XC 32 c 
TwnepaTypoa n^KBMAyc 1390 C. 

flu* o6ecneMeHuq 3aAaHHOfl opneHTauww 
* iicno/ibaoaanw sarpaBKu m cnnaaa NrW c 
coAep*aH*eM Bonb<t>paMa 30-32%, AwaMeT- 
poM 6-8 mm m bwcoto* 2-3 mm. TeMnepaivpa 
rtvutsMAyc cnnaaa 3aTp3BKM 1520 C. 

npouecc ocymecTenanca cneAy»omMM oo- 
pa30M. flea KepaMvmecxux 6noKa no tuecrb 
nonaTOK b tca*ACM c noMomwo Monw6AeHor- 
pa<t>MTOBOrt noAaecKM saicpennanw na KapeTxe, 
c noMOiubio npweoAOB ropw30HTanbHOro ne- 
peMeiuennw KapeTKy c 4>opMaM* nepeAasanw 
b pa6onyio lOMepy Ha Hanpae/i«ioiuy»o. cw»- 
3aHHyio c npwBOAOM B epTHKanbHoro nepeMe- 
iu«hm«. npn 3tom b pa60MeP! xaMepe 6wn 
C03A3H BaKyyM 1.10 3 mm P t.ct. nocne aaxpw- 
tm« ropueeoft xpyiuKu HarpeBare/^B 4>opmw 
0xa3biBanwcbBHyTpM rpa^nTOBOro narpeBare- 
n«, xax yicaaaHO Ha cxeM'e (ycnoBHO nOK33ana 

TOAbKO OAH3 /lOPaTKa). 

McxoAHoe nono>KeHvie 4>opMw b Harpeaa- 
tene 6wno Ha 60-100 mm Bwiue nyneBO^ ot- 

MCTKM, 33 KOTOpyK) yCPOBHO npwHUT ypoBenb 

Hw*H€rocre3a HW5HMero MarpepaTens. B stom 
no/io*enwK <>opmv Harpceanw AO TeMnepaT^ 



pw Ha 100 ± 20°C Bbiwe tc m n e pa Ty p w r v\k - 
BMAyc JKaponpoMHoro cnnaaa, ho H3 5 30 C 
hm*c TeMneparypw nnxB^Ayc cnnaBa 33TpaB- 
rn T.e. TeMneparypa 4>opMbi c saToaBxofl co- 
5 cTaBimna 1460, 1480°C. Hpw stom 
TeMnepaiypa aepxnert 30hw narpeBaTftn« 6w- 
. na paBHa TCMnepaType HM^new 30hw h 
cocTaBAPiia cooTBeTCTeeHHO 1480. 
1500°C ± 20°C. 
10 Harpea ocymecTB/ifl/iw co cxopodbK) 30 
50°C/mmh. Hoc/ie cTa6n/in3auww TeMnepaTyp 
HdrpeBaTenert m <J?opmw. pacn/iaB/in/tw *apon 
pOMHbift cnnaa b nnaBunbHOM mr/ie hhay x U m - 
OMHOrt nem4(Ha cxeMe ne noxa33H)n 3^/inaa/iw 
15 ero b <|>opMy r<pw TeMneparype 1580 C c yne- 
tom CHMX<eHw<i TeMnepaTypw MeTanna bo ape 
m« 3a/iMBKw. noc/ie 3a/iMB»(M xaponpoMHoro 
cnyiaaa. 

Oopmw onycicaflM c noMomb»o npusoAa 
20 BepTMKanbHoro nepeMemennq c nepeofl (Map- 
Uieaovi) cxopccTbK) b o6nacTM nocTOflHHoro m 
3dTeM nepeMeHKoro nonn ao nono*eHwa 3a- 
TpasKn, cooTBeTCTByKDiuero ypoBHto M3orep- 
Mbi nuKBMAyc cn/iaBa (1370°C). fla/iee 
25 nepeMementie m norpy>KeHMe ocyinecTsnsnw c 
pa60Me« cxopocTbio 10 mm/muh. 

nocne nonHoro norpy^eHMq othmbok b ox- 
/laAMTe/ib HarpesaTe/in BbiK/iwsa/tH w npn chu- 
>k6hmm TeMnepaTypw e new noAorpeea 4>opM 
30 ao 1250°C <t>opMbi c oTAMBKaMM na MapweBofl 
ckopoctm M3oncKa^n n3 oxnaA^Te/ifl m nepeMe- 
mann mx b ujni03OBYio KaMopy. m kotopovi 
4>opMbi C otjiwpomm npn nepeK P b»inn BnyT- 
peHHero saTBopa m otkpwtmh H apy*Horo ne- 
35 peASBa/iMCL Ha norpyaOMHO-paarpyaosHWM 
cto/1 ycTaHOBKn. fla/iee npouecc noBTopancfl. 

Ha to^ xce ycTanoBKe nonynanw ot/iuibkm c 
ncno/!b30BaHneM cnocoGa no npoTOTi/my. 
Pe3ynbT3TW aKcnep^MCHTOQ ripweeAGHW 

40 b Ta6flMue. 

Pe3ynbTaTW ncnbiTannvi nOK33biB3»OT. hto 
npeAHOJiceHHwrt cnocoG ^mprt cneAYiomMC 
npeMMymecTBa: 

o6ecneMMBaeT bwcokhw bwxo^ roAnoro 
15 90% no cpaBHeHUKD c 67% no ru>oTOTnny: 

CHM^eHVie pa60MMx reMnepaiyp Harpena- 
T eneA na 100 - 160°C. hto a 3 - 5 pa 3 noBH- 
uiaeT cpox 3Kcn.nyaTattni'. HarpeBaTe/ieft. 
3KP3H0B, CMCT6M KOHTpon^ T^Mneparyp m yc- 

50 TaHOBKw b uenoM; 

noTpe6nfleM3R Momnocb H?rpeBarenert 

CH*DtcaeTCfl na 30% 

cHH)KaeTC« B^?^MOAevicTBwe pacnnae- 
4»opMa, sro noBwiuaeT icaMccTr.n oirweoK m 
55 cH**aeT TpyAoeMKOCfb nocneAVK>mevi mc- 

xoGpaOoTKM; 

noBUiuae-CB HcW^hoct^ phCjotm nepa- 
MMiecKMx *opm m CTep>KHOM mto ciiM*aeT 
6paK no HapyujeHvi>o rfiOMrrr^* n ncKnoM?dT 
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H npo5o*T <t>opM c norepea AoporocTOPiuaro 

cnnaea. 

BpaK no paapyuieHMio 4>opM no cpaewe- 

HHK) C npOTOTWnOM COKpflTWIW HB 10%. BpBK 

no reoMeTpMM /lonaTox, onpeAenaeMMfl 4*>p- 
MoycTO«MMBocTb»& xepaMMvecKOro ct«p*hb, 
coKpaTMiicn c 9-12% ao 2-3%* 

npea/iaraeMuA cnocoU nosco/HW noii- 
yMaib AeTa/iM 38A8HHOft Kpwctan/iorpa^MMe- 
ckoA opwemauwH. MMRpocTpyioypa Karopwx 
xapaKTepMayercfl napsMerpaMwr pacCTO«n«e 
Mexw ocsmh AeMApmoa nepBoro nop»A« 



10 



hapmtob Btoporo nop«A*a 20 - 40 mkm, cpeA- 

HtfA pB3M6p OCTPOBKOB 3BT6KTMK 10 - 30 MKM, 

pa 3Mep MC nap6wAOB 10 - 30 mkw. 

Ho ontMManbMOMy pe*n*4y na 33boab ot- 
pacflM na ycTaMOBxe VBHK-Sn 8w^o npoBBAe- 
ho 23 n/iaeicM, ot/imto 276 nonaTOK, *3 
kotopwx 6pax no CTpymrype noc/ie rp88/ieHMB 

BblflBflBH TO/tbKO H3 6 /JOnaTXaX, T.B, BUXOA 

roAHoro no MaxpoCTpyKType cociaBM/i 94%. 

(56) rtoTCHT CUJA Nb 3915761. ka. 148-32, 
1975. 
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' Oopwyna waoepeTeHMB 

chocob nouyneHMn mohokph- 

CTAJ1/WHECKI/1X OTHUBOK M3 *aponpoM- 4Q 
hwx cnnaBOB HanpaeneHHoA KpucTarnusa- 
uviefl pacn/iaea npeMMymecraeHHO c 
ncnonb30BaHMCM Tyron/iaBKnx aaTpaBOK, 
BKnwwaiomMa pa3MCiueHwc o>opww c 3aTpaa- 
kom b HarpecaTene. vweiomeM ynacTxn c no- 45 
CTOPHHbiM a cpeAHeft *3CT* m c nepcweHHUM 
y topuoo TeMneparypMWMM nonflMM. Harped 
4>opmw Buwe TeMneparypw nwKBMAyca *a- 
ponpoMHoro cnnasa c pacnonoxeHueM 3a- 
rpaaxu a 06/iacTM TCMnepaTyp HM*e TeMne-50 
parypw /iwxBMAyca cnnaaa aarpaBKW. 
aano/iHeHwe o>opmu pacn/iaBOM m norpyxte- 
Hwe b *MAKOMeT8n/iwMecitH* oxnaAHTenb co 
cxopocTbK). o6ecneMHB3»omea nonoxconwe 



o>poHTa KpwcTajinM3auMH hba ypoBHeM oxna- 
AMTena, OTn«Ma»om««c» Tew. mto. c uenb»o 
noBWUjeHM5? BWxoAa roAHoro no cTpyKiype, 
CHMxeeKMB 3Hepro3aTpaT. noBwweMMB na- 
Ae^HOCTM m BpeweHM aKcn/iyarauwM nwrefl- 
Horo o6opvAOBaHMB. <J>opMy C 33TpaBK0« npw 
Marpeee pacnonarawr b o6a3Ctm nocionHHO- 
ro no bucotb ren/iOBoro non« b yKaaaHHOM 
MHTepBane reMnepaiyp, nocflc 3anoflHeHHB 
4)OPmw pacn/iaeoM ao norpy^eHwn b oxa8am- 
teAb ec nepeMetuaioT cnaMa/ia co CKopocTb» 
2,0 - 1000 mm/mmh b 06/iacTM nocTO»HMoro m 
4adM nepeMeHHOro no ewcote TCMneparyp- 
hwx none* ao no/to*eHM«i saTpaBKM ne HM*e 
ypOBHfl, eooTeeTCTBywtuero MSOTepMe /imkbm- 
A yca xaponpoMHoro cnnaBa. a A3/>bHeaiiiee 
nepeMemenwe ocymecTB/rawT co cKopocrbK? 
norpy^eHMR. 
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